B
reast enhancement using injectable fillers offers women the advantage of deciding on their desired size. It is performed under local anesthesia, and does not require hospitalization or have long recovery times. However, the selection of injectable filler is critical because many fillers in the past have been associated with high complication rates (1) (2) (3) (4) . Furthermore, nonabsorbent materials, such as polyacrylamide hydrogel, are difficult to remove, resulting in deformation of the breasts and scarring. Stabilized hyaluronic acid of nonanimal origin manufactured using the patented NASHA™ technology (NASHA gel) has been used for the treatment of wrinkles and augmentation of soft tissue (5, 6) . NASHA gels (Restylane and Perlane, Q-Med AB, Sweden) are made of hyaluronic acid, which do not release harmful components (such as proteins or viruses) and are, therefore, rarely associated with infectious diseases or allergic reactions (7) (8) (9) (10) . These products have been approved in the United States but not in Japan. A further formulation of NASHA gel is Macrolane (Q-Med AB, Sweden), which was developed for volume restoration and contouring of body surfaces and has an excellent safety and efficacy profile (11) . Until April 2012, the indication for Macrolane also included breast enhancement; however, Macrolane is currently not marketed for this indication due to an ongoing debate over issues with radiological imaging.
The authors report on their experience with Macrolane for breast enhancement in approximately 4000 women since 2004 (originally published in Japanese [12] ). Of 4000 women, 395 (9.9%) received multiple injections of Macrolane. During that time, there were three cases of infection and four cases of gel dislocation. Of the 4000 treated women, 274 returned to the clinic in 2007 and were surveyed for additional complications. The present article describes these complications, which were predominantly implant site adverse events, and their subsequent management.
Results

Infection
The infection rate of 0.08% in the current study was lower than infection rates observed after permanent implants (13) (14) (15) . Prophylactic antibiotics were not used before injection of Macrolane. There were two cases of suspected infection that improved after a course of intravenous antibiotics, while a third woman with symptoms of infection required more extensive treatment. This woman received 30 mL of Macrolane in each breast, followed by an additional 30 mL seven days later. Redness and swelling of the left breast, which was monitored by the woman at home, were evident 10 days after the second injection. Twenty-six days after the second injection, the woman presented to the clinic with a temperature of 38°C and had difficulty raising her left arm. These symptoms improved after intravenous antibiotics; however, after a few days, redness and swelling of the right breast appeared. Two weeks later, the woman was admitted because symptoms did not improve. The entire right breast was red and swollen ( Figure 1A) ; therefore, a large volume of hyaluronic acid and pus was aspirated from the breast. Wound irrigation was performed (Penrose drain) and an additional round of intravenous antibiotics administered for four days. The patient had a white blood cell count of 8. The authors report on their experience with using hyaluronic acid of nonanimal origin manufactured using commercially available technology (Macrolane, Q-Med AB, Sweden) for breast enhancement in 4000 women treated since 2004 and describe the most common complications and their successful treatment. On average, 30 mL to 40 mL of Macrolane was injected into each breast. Of 274 women who returned to the clinic during 2007, <10% experienced local adverse events (eg, gel dislocation, Macrolane nodules and rare cases of infection). There were no serious systemic events and treatment was well tolerated. To prevent local complications, such as infection, an aseptic injection technique was required and early treatment of adverse events is recommended. While only small volumes of Macrolane were injected, it is comparatively easy and safe to perform breast enhancement of up to one cup size to correct asymmetry between breasts and to create fullness in the upper portion of the breast. of antibiotics and the drain was removed on day 10. After treatment of the infection, there was a difference in the appearance of each breast due to the removal of the hyaluronic acid from the right breast ( Figure 1B ).
Countermeasures:
Surgeons should make sure that Macrolane is injected under aseptic conditions to ensure sterility and devote special attention to the prevention of hematoma formations. Moreover, early treatment is required if infections do occur. The risk of infection should be explained to the patient and surgeons should stress the importance of returning to the clinic early if symptoms such as pain, redness and swelling occur.
Dislocation of injected Macrolane
Macrolane dislocation was observed in four cases, in which dislocation is the identification of a subcutaneous Macrolane nodule outside of the range of injection. Three cases involved dislocation to below the inframammary fold (Figure 2) , and the final case involved dislocation to the precordium. Countermeasures: Aspiration of the dislocated Macrolane with an 18-gauge needle and injection of hyaluronidase should be performed to dissolve any remaining gel. In the authors' experience, this resolved the dislocation, but there were reoccurrences to the same position in two women.
Other considerations
Of 274 women who returned to the clinic for retreatment or due to local complications during 2007, five experienced early degradation of the gel, six experienced abnormal firmness of the breasts and four had subcutaneous nodules of Macrolane.
early degradation of gel
Previous studies have shown that Macrolane remains in the breast up to 18 months after injection with volumes of 80 mL to 100 mL per breast (16) (17) (18) (19) (20) . Because the surgeons in the current study only injected 30 mL to 40 mL per breast, on average, a similar comparison is not possible. The women were advised that the aesthetic result may be expected to last approximately six to 12 months for a 40 mL injection volume per breast, and 12 to 18 months for >100 mL injection volume per breast. In three women who underwent magnetic resonance imaging, Macrolane was visible 12 months after injection (Figure 3) . Additionally, over the entire study period, 24 women requested retreatment within six months of injection: two came to clinic complaining of early degradation; five clearly showed that their breasts had returned to pretreatment size within six months in photographs ( Figures 4A and 4B) ; and the remaining 17 did not experience early degradation (based on photos) and had returned for further enlargement of their breasts. Countermeasures: Because a thin capsule forms around the gel after injection (21) , degradation is slower if the gel is injected into a single location rather than dispersed through the breast. Therefore, for women who desire larger breasts, Macrolane is injected as a single implant under the mammary gland positioned below the nipple. However, many women want to improve the fullness of the upper portion of the breast following breast feeding, which means the gel must be dispersed. This can result in a firm nodule because the mammary gland tissue is thin on the upper part of the breast. The potential for early degradation should also be explained to these women.
Firm breasts and nodules
Initially, the authors used Restylane SubQ (Q-Med AB, Sweden) for breast enhancement, but on switching to Macrolane, the number of women presenting with firm breasts or nodules declined. Of the 274 patients who returned to clinic, six complained of firmness of the breast and nodules. Countermeasures: Wearing surgical gloves, patients should monitor the firmness of their breasts as Macrolane is being injected. It should be explained that breast firmness and nodules are transient symptoms and should disappear within three to four months of injection. For example, among the six women with firmness or nodules, the symptoms disappeared naturally after three months for two, and three are still experiencing decreases in firmness or nodules, which are being monitored. One woman did not experience any improvement in her breast nodules within six months of treatment; therefore, hyaluronidase was injected, which then improved the result.
Visible subcutaneous nodules
Of the 274 surveyed women, four (1.5%) returned to clinic complaining of visible/palpable subcutaneous nodules ( Figure 5) . Countermeasures: Among these four women, one case was resolved by manual compression breaking the capsule that forms around the injected material. Manual compression is the simplest and easiest method of improving subcutaneous nodules (located in the superficial subcutaneous layer) that occur several days after injection. For the remaining three women in whom nodules could not be broken manually because they were located in the deep subcutaneous tissue, there was improvement following aspiration of the gel using an 18-gauge needle under local anesthesia ( Figures 5B and 5C ). If there is no improvement after aspiration, hyaluronidase injection should be used to degrade the nodule.
suMMARy
Among the 4000 women treated in the clinic, no serious systemic complications occurred. To prevent local adverse events, such as infection, sterile treatment is required. Early treatment of local adverse events is also recommended. While only small volumes (30 mL to 40 mL per breast) of Macrolane were injected in the present study, it was comparatively easy and safe to perform breast enhancement up to one cup size to correct differences between breasts and to create fullness in the upper portion of the breast.
